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Introduction
The objectives of any plant breeder include selection from a natural population or from the one developed by him for one or several characters (Simmonds, 1983) . Yield is a complex character which can not be improved to a greater extent on its own. Because, it is influenced by a set of other characters known as yield components which are related among themselves and with yield either favorably or unfavorably. In general, in most crops, the associations among yield components are reported to be undesirable thereby hindering the rapid progress that could be made. He nce , it wo u ld b e ne ces s ar y to k no w wh a t ki n d o f r el at io ns h ip e x i st s a mo n g a nd b e t we e n mo rp ho lo gi cal a nd yi eld co mp o ne nt s a nd wh et h er a gi ve n r el at i o n s hip i s a tr ue o ne . W it h t h e se o b j ec ti ve s t h e p r e se nt i n ve st i ga tio n wa s carr ied o u t to st ud y t he co r rel at io n b et we e n a nd a mo n g yi e l d co mp o ne nt tr ai ts.
Materials and Methods
The experimental material for present investigation comprised of Forty genotypes of Single headed type Sunflower (Helianthus annuus L.) obtained from Directorate of Oilseed Research, Rajendranagar, Hyderabad. The material were grown in a randomized block design with three replications during the summer season 2011, at Research Farm of Department of Genetics and Plant Breeding, N. M. College of Agriculture, Navsari Agricultural University, Navsari. Five plants were randomly selected in each entry in each replication for recording observation on growth, yield and phonological characters. The seeds were sown at 60×30cm spacing. Genotypic correlation was computed as per method suggested by Weber and Murthy (1952) . Path coefficient analysis was carried out as suggested by Wright (1921) and illustrated by Dewey and Lu (1959) . The characters which exhibited significant correlation with seed yield were considered for path analysis. diameter, number of seeds per capitula, number of filled seeds per capitula and 100 seed weight at both genotypic and phenotypic level indicating that these attributes were mainly influencing the seed yield in Sunflower. Thus, selection practiced for the improvement in one character will automatically result in the improvement in the other character even though direct selection for improvement has not been made for the yield character. Similar results exhibiting highly significant and positive correlation between seed yield and other traits as obtained in the present investigation were reported by Robert (1970) for head diameter; Chandra and Anand (1977) , Sidhu and Bains (1980) and Vershney and Singh (1978) for plant height, head diameter and 100 seed weight. Lakshmanaiah (1980) for head diameter, 100 seed weight, plant height, stem diameter at both the levels; Chaudhary and Anand (1985) and Lawrence and Shaik (1993) for number of leaves per plant, plant height, maturity, stem and head diameters; Shankar et al. (2006) and Yasin and Singh (2010) for number of filled seeds per capitula and head diameter. The seed yield per plant expressed negative correlation with traits, days to 50 per cent flowering and initiation of flower, number of unfilled seeds per capitula in present investigation which suggested scope for breeding high yielding, early flowering, early maturing in future. Similar results in this regard were earlier reported by Khanna (1972) and Fick et al. (1974) for number of unfilled seed per capitula; Tyagi SD and Tyagi JP (2010) for 50 per cent flowering and number of unfilled seeds. Days to initial flowering had highly significant and positive correlation with days to initiation of flower at both the genotypic and phenotypic levels, while days to 50 per cent flowering had significant and positive association with days to maturity. Similar results were also reported by Mogali and Virupakshappa (1994) , Tahir et al. (2002) , respectively. Highly significant and positive association of days to 50 per cent flowering with days to maturity indicated that late flowering will result in high seed yield. Initiation of flower exhibited significant and positive correlation with days to maturity at genotypic levels. This result was supported by Ayyasamy et al. (1977) . Days to maturity showed significant and negative correlation with number of leaves and plant height. This indicated that days to initiation of flower and late maturity are also a good indicator of high yield. This result was supported by Nur (1978) .
Stem diameter showed highly significant and positive correlation with leaf area at flowering and vacant inner diameter. This finding was in accordance with those reported by Ayysamy et al. (1977) . While stem diameter had significant positive association with number of leaves, number of seeds per capitula and number of filled seed per capitula. Rostova and Anashchenko (1984) also found similar correlation of stem diameter with number of seeds and number of filled seeds per capitula; Sheriff et al. (1986) for number of leaves and number of seeds per capitulum. Number of leaves were highly significantly and positively associated with plant height and significantly associated with leaf area at flowering. All these associations confirmed the results obtained by Lawrence and Shaik (1993) , indicating number of leaves might also be a reliable source for selection.
Plant height showed significant and positive correlations with vacant inner diameter, head diameter, number of seeds per capitula and number of filled seeds per capitula. Similar results were also reported correlation for plant height with head diameter and number of seeds per capitula by Patil et al. (1996) and Lawrence and Shaik (1993) and Alba and Greco (1979) for number of seeds per capitula. Therefore, the undesirable association of maturity and plant height with yield suggested a compromise between selection for high yield, dwarfness and earliness.
Head diameter had highly significant and positive correlation with number of seeds per capitula, number of filled and it had negative correlation with number unfilled seeds per capitula and 100 seed weight. Lawrence and Shaik (1993) found similar correlation of head diameter with number of seeds per capitula and 100 seed weight; Khanna (1972) for number of seeds per capitula; Nur (1978) for number of unfilled seeds per capitula; Safavi (2011) for 100 seed weight. Therefore, simultaneous selection of this trait with the other is likely to prove reliable for selection.
Number of seeds per capitula exhibited highly significant and positive correlation with number of filled seeds per capitula and 100 seed weight, while negatively correlated with number of unfilled seed per capitula. All these associations confirmed the results obtained Yasin and Singh (2010) . Number of filled seeds per capitula showed significant and negative association with number of unfilled seeds per capitula. D'yakov (1982) supported this result. Therefore, number of seeds and number of filled seeds per capitula were strongly and positively associated with seed yield per plant at both genotypic and phenotypic level.
Oil content showed negative non significant correlation with days to maturity, stem diameter, number of leaves per plant, plant height, number of seeds per capitula, number of filled and unfilled seeds per capitula and 100 seed weight whereas positive association with seed yield, days to 50 per cent flowering, days to initiation of flower, leaf area at flowering, vacant inner diameter and head diameter. Fick et al. (1974) found similar association with days to 50 per cent flowering, number of unfilled seeds per capitula; Mogali and Virupakshappa (1994) for number of filled seeds per capitula. If the genetic correlation is high, the two characters can be regarded as being substantially the same and if there are no special circumstances affecting the intensity of selection, it will make little difference in which environment the selection is carried out (Falconer, 1981) .
Path analysis-
The highest positive direct effect on seed yield per plant was recorded for days to 50 percent flowering, followed by number of leaves, stem diameter, head diameter, 100 seed weight and number of filled seeds per capitula. Similar results have been reported by Singh and Yadav (1985) , Singh et al. (1998) The negative direct effects of day to initiation of flower with yield per plant was high while that of leaf area at flowering, number of seeds per capitula, plant height, vacant inner diameter were low. Such negative direct effects were also reported by Devi et al. (1998) for leaf area index; Arshad et al. (2007) for days to flower initation and plant height; Srinivas et al. (2010) for leaf area at flowering and plant height. Head diameter showed very high correlation with seed yield per plant which was mainly to its high positive direct and indirect effect via number of seeds per capitula and low indirect effect via days to maturity, plant height, oil content, leaf area at flowering, number of leaves per plant, vacant inner diameter, stem diameter, 100 seed weight and number of filled seeds per capitula. Days to 50 per cent flowering, days to initiation of flower and number of unfilled seed per capitula were negatively correlated with yield. Number of filled seed per capitula also exhibited very high correlation with seed yield per plant which was due to its high direct effect, high indirect effects via number of seeds per capitula and head diameter and low indirect effect via vacant inner diameter, days to maturity and number of leaves per plant. Other indirect effects were negligible.
Though the correlation of number of seeds per capitula with seed yield per plant was highly significant and positive but it had negative direct effect on seed yield per plant. Positive correlation was due to the high negative indirect effect via number of filled seed per capitula and low indirect effect via vacant inner diameter, number of leaves per plant, days to maturity, leaf area at flowering, plant height, stem diameter, head diameter and 100 seed weight. Indirect effects via rest of the characters were negligible.
Highly significant and positive correlation of 100 seed weight with seed yield per plant was due to its low to moderate indirect effect via leaf area at flowering, plant height, days to maturity, stem diameter, number of filled seeds per capitula, number of seeds per capitula and head diameter. The positive correlation of plant height with seed yield per plant was due to its moderate to high negative indirect effects via stem diameter, head diameter, number of filled seeds per capitula, vacant inner diameter, leaf area at flowering and number of leaves per plant. Positive significant correlation of number of leaves with seed yield per plant was due to its moderate to high indirect effects via head diameter, number of seeds and filled seeds per capitula, stem diameter, leaf area at flowering, vacant inner diameter and plant height. Leaf area at flowering had positive correlation with seed yield per plant showing negative indirect and direct effect via all the fourteen characters except number of unfilled seeds per capitula.
In general, indirect effects of all the traits via leaf area at flowering, oil content, days to 50 per cent flowering, days to initiation of flower, vacant inner diameter, days to maturity, number of unfilled seeds per capitula and stem diameter were very small and negligible. Indirect effects of the characters viz., head diameter, number of filled seeds per capitula, 100 seed weight, and number of seeds per capitula were high. Therefore, indirect selection practiced on these characters will results in the improvement of respective characters and ultimately in seed yield.
From the above results, it would be reasonable to suggest that a breeder engaged in the improvement of sunflower yield and oil content should play greater emphasis on the number of seeds per capitula, test weight and total weight of the head.
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